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(54) ELECTRIC POWER-ASSISTED BICYCLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
light-weight and inexpensive electric- 
power assisted bicycle having an electric- 
power assisted drive unit capable of being 
retrofitted easily on a normal bicycle. 
SOLUTION: This electric-power assisted 
bicycle comprises a bicycle body 1A 
having a foot drive chain sprocket 7 
rotated by a foot operation and an 
electric-power assisted drive unit 10 
installed on the bicycle body 1A. The 
electric-power assisted drive unit 1 0 
further comprises an electric motor 31, a 
foot driven chain sprocket 9 taking in a 
power from the foot drive chain sprocket 7 as a foot power through a 
first chain 8 and a main operating chain sprocket 1 1 rotated by a power 
formed of the foot power taken in and an assist power by the electric 
motor 31 . The power of the main operating chain sprocket 1 1 is 
transmitted to the rear wheel of the bicycle body 1A through a second 
chain 13. 
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tKBj-rs. z<vt&2comteBmkmi(r>mimm 

-yb 8 o^sie**:* i A'K<7>mwmm*7P~rwffi 
m. m9\m8<nv$Mmx'h& . 

[0038] *0{C^V^T . ffii&JL- y h 8 0 1 J, Mtt 
SP« 8 2 1 i 8 2k W«IWP^)Kfta5« 8 3 

i: $:ffl^T a«**«s 1 AlzmttllbtiX^Z . 
W82, 8 311 iWif-^yA k— faCOWtt 71/-A 
2i3 Y)V7 l^-A 3 S-SEtr J: 3 fcWWSiftSii. 

-A2, 3(c^figft{cll^§ixTv^|»„ =5rfc, IX^gP 

M82, 8 3(1 -e«0SSgE8 2 a, 8 3**71^— A 
2, 3tCff^LT^-5. 

[0039] IgftJ-^ y h 8 OcO^-v-^^8 1 <T>±M 
iZit. —Mcomtii^8 1 a, 8 1 btfB&Ztl. 
flXft»»8 2*5j:T/8 3^Ny^-5^4*^MfL/tW 

co«gptc(i. -en-eai5?uj»8 2 ats .tu'^aigps 3 a 

8 1a. 8 1 bJo t tt/8 2a^J:t>'8 3afC^-iX'eixm 
{ti5>ix^t>-fLt3t*> 1 5 5r#a^-§i k lz& ->XJRtt 

[0040] Wttm82(r)^ytf-7r4Wcoffimz 

«±. T*tc^ai-t-5.r-A8 2c*«$ii. m 

T-A8 2 c5fe^(c(i. M^iat 8 4 L^@g5 
8 2 d^'^$ixTv->s. — J r~i<>y8 \<r>mt> 
T36rt=SSi3^SS8«8 1 c{c(i3T«8 1 d^iStt 
dc7)aT«8 1 dtc±ISPSiat8 405feSSg*«S 
«LT^S. ±IK§«SP8 1 cii. t>15^ 
ttfc-f *HflfcifHfc*?L8 1 e -I^^8 1 

e tcjf ii L/i^f>8 55:7-A8 2c <7>i?ti&lzmf 
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[ 0 0 4 1 3 *Z T\ ±f£^P h 8 5 «:MfcfctfJB"CiS 
gia £ 8 4 £ GMmUT % 33ggP8 2 d a^^tHSfc t 
8 4 OSgUS&tfStffc t T . IESpl- 7 b80*5tyi5 

8 1 <nmtf&mz± K) . IBKpt-->y h 8 0<7)7M*;*j |fi]<?) 

>-8<7)5S 6. Srfc. f8Sfat84t±, t-y 

h<7)iegf+^#fcJ:-5T^gP8 2 dtca^-fi.^ 

#/\, h 8 5 5-^#^TS.!B»PL- y h 8 0 OfBgfig 
£<94 3K. i^!ISte»^S«»)r^ 

[0042] ^CO^2C0Hlit»HS^I.fiai)r>'X h g 
Sg*Tii, 8HKP-- y h 8 0 #KffttS&*r8 2, 835 
fflt afi**^c 1 AtfO 7 V - A 2 i> J: t/^ 

x->- 1 3 1 7 tce«$il&. 

[004 3] Lt* s -:t, icOflKjTv-^hi^tCj; 

war. iraiam 1 consols t r««o«»*^# ^>^i» . -r 

a«tt«Oi!iS**#:lA5Kii^-^ < ri;^ 
Z.hc\t%<mh3-~>v h8 0£KgigS##aAk:f& 

[0044] {m3<nmmm) z\<7y&3nmmm 

2<7>HISJBigi:#S5r-3THS. -T^*>- -TOSS 3 OH 
JBEWi. IBiJP---y h£®ft7V— A 20 1 #WCtr 
y fc J: L T v**£-C* 1 tf)fgifc«8$ t ftil LT 

izLtimm (T'trT-y -rmm ) cctswcmi , S&20 

[004 5] J^*Wl^£flXfflLf&*±»tMt 
JS»fc:iJe*»«JM*Sr 4"t»fc "T 4 PWSfci&o fc«i&7 

■y?«rsw\. Rsgz-hJuriziztuT-AcrmmziL 

tly -v7t Zcoy v7<,zm-&Z-£tzV-*y*ftLX*: 

[ o o 4 6 ] vxr. zeom3 (o^mrnm z £ ^izmmiz 



bmcommmffiis zv&mmtti-b y-wzm-obnzm 

[0047] 01 Oli^MTis^hym^--; t-90<0 

umttKi *wmtiym*f*tmm* mm* 
mi ocr>mmm. mi 2ami o^E-Emmm. mi 
3 <40 1 2 <o f - f sMT-fc ^ . z com$mmx&. 
mm^---y > 9 ocn&&tii<.^mz^xmLmm 

<r>tz*blz^ umM^W 1 Attm&XlS^mtzZti-eix 
3a&£MS8}$J:Z/8 9Zm?X$>h. 
[0048] mm^---yh90cr)^~yy^9Hzli. 

(012#h§) ttfWi.»c>ixX^h, &tz. *r-is>7 
9 1|*IW4. ^I<4*^9 6 (01 3#fi§) , Z<7)l±mi£ 
ta9 6lzWALt:lftz3Zz.m9 7 . ^O^i«i9 7SrS 
»^I^C^-ri»l*lffl!I^9 1 b*>4V(4faS^.W9 7 

[0049] ^-^^j/9 1 «0^«8Bfc{4. ±fKJ^ 
S8 8S:JRfW-S7t^«0lSfcb9 1 e (01 0#M) 
mit>tiZkkt>iz. SS»^*8 8^7|c¥^rr6i^^ 
Y-thii-i h*tr-x9 l f **»tt6*irv^. ^f-f Kt 
-X9 l fi:(l *^jsj^diiifeb?L9 l g^'IStt 
t>ix. <I<7>Stiat?L9 1 stl^fc»t8 6a&«*&$<lT 

[0 0 5 0] 01 2 IC^-riEifpL- y h 9 004^9 2 
{4. *l<0iaBKBfc:tHt*«f«4 4 (04 #85) fcB& 

i/9 l<50§§ttlM9 1 a<7)®j£SlgT'&&3§tfJSI59 2 a£T 
±»K»J«Lfc^i*J ilX«^rtfi]CS^m8 9 SrJRffW 
^,^^^9 2 b (01 1#M) ^aKL^tctJ 
OT^l <0S0t»JBfc:*J»t4+«4 4 fcffiSLT^*. 
**5. ±KS^S9 2 b£<4, ^»^A8 9 t»Wtt 

[0 0 5 1 ] 01 0^f 4 3(2. S^^8 8c0-« 
SC(;(4. /N>'^*-7^*4<7)gi:IS|^^ i R[HlttcoJS^i8 

MCWT, -y—»^9 Hzmfhtifzm^'^ V 
t°-x9 1 f tc4-5T*¥^r[*I(c^ K^ixSW^-l 
^OT-A8 8d*5f^$ixTV-S. ^rti. #7-A8 
8d(:ii, mi8 8atfZtL?ixmit?ixX^Z>. £ 
fc. JbE3d*Afl8 8 14. ¥Rffl#<«&8 8 c coTfflS 
£tfcfrKS£JILT. -€-<0glWS<0Si»8 8bt3Rft»tffl 
?L*J^tTV^. ^#^*8 9f4. )\yij-*y?4<7) 
@fc rag<0^nDfl«W)«68 9ct, 1 »<0fi?L8 9 a 
±Klffi!*8 9ccoTffl32:B!)^®*L 

x. tcom^coms68 9h^zmnmn.^mf&Lx^ 
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[0052] Ay^'-7/4 k-ftWAMr?^- 
A2ai SJ*K1 4 a$:ffl^TIX#SI5Wl 4#8?«S 
tvC^S. l5WJL-.y h9 0(i, ic7)|X#gmi 41; 
SW6ii/2*U:. lco±SBS§|Hg&9 1 clK 

gtt 4> *ufc JRftftILt t y 1 5 * mt Z b Iz «fc -o T 7 1' 
-A2fclffi£3*rO*S. 

[0053] 3$f&B8 8tiXX/8 9teL -e^RM* 
tQB8 8 c *> it* 8 8 c t^ix^tvwii-^y A <r>m 

88bt3.tl/8 9b*^ WXf-^^a^ftartCjEtf 
U-A18 £S£3*uURf'HK 8 7 (etf/P 
bT^HBfrSfUO**. jfe#&A8 8{l *?L8 

8a(CJfiiL^*';l-h?r^-^V^9 lcr>m^Jl9 1 
e - b CioT^-yy/ 9 1 

*U £W£M8 9Ji. ftfL8 9a(difaL3t^ 

b z mttm. 9 2 tfos^a 92b izmi ^n^mh tn 
9 2c izmartz ztizx^ xmm^M 92b tc$?*£ 

[00 54] j^^Hs>i^-&f-x-i'8O$6»?c0S 
^11 ^18 8, 890^fL88a, 8 9alcgf 

iOWTii 4. tHS*at86£ 

EHttf , ^-v-Vi/9 1 Wi-yxro^'v b 9 
t,Zh°>15Ztp>btLZ®m3£®.-tZ>c?>T\ ^x->-8 

8, 8 911 ^x->-8c03S£!llg-r&-r-r 77771 

MI8 8, 8 9 2r^fTHS-r^. 
[00 55]ij((:,il2, 1 3£#!lLT.£fi8*b/V 
^«Kti«ttfc:ov^"rKB^4 . |g«j^L- y h 9 o<o£fg 
* b^^tftttltSMU. 5 4 ££«l9»<BSi$ 

fi. (»*) «77^93b«Lt7 

7?7-A93i:, i«0^y^9 3b(CHi»-&3er.3j- 
>-9 4 5-Ih]K#9 5ateH3|pLJt^-f 5 
7 7? T-A 9 3 LXUT-J* 9 3 <O0te^ 

tiL£mm£®.tz2smth3Ltni97b. «i9 7£5 

7?7-A9 3fl|(CftiM- S ffiffff fa 96t, 7 7?7 
-A9 3W*(Mffia5r^-rSiSSXh y^"98t. £ 
i.W9 7^Bffl»«fiai*MJ&r&iWEAh >y^C9 1 c 
bZffiz.X^h. 

[00 56] *^**f*5 4*>^.5 y 

7T-J±9 3l,zmh*). *<W5Sk. W3 •v7T-l±9 3 

ma* 9 6(ctjiLT [HiKrr s . cmcffvK 77^7- 

A9 3c7)7 -y -^V9 4 Sr^LTtfT^i':*^- 
^9 5 5rHIte$-fr-?>. dc7)-+f-ry^^-^9 5coai^ 
m^ii. &8g&h/\s?£7jk-tm-sirbLXm7l l Z7f;Ltz3 
ybO-77 5C5XiL2*U *-*3 l£Oi^l;>J&$lJ^aiJ-r 



£to6<59|f§&i:L-craffl$i^l>„ tttoh. nyho- 
7 7 511 ^T>-^^-7 9 5tCj;oT^ai$^^& 
^W^(TO7yXbJt$ (fl^ti'l ) 
?^£ll«LTTi'.xbb/l'?£i&£U .leOT^xb 
M^#»<!>ft.4J:3fc: : e-*3 10tiJ:Jj£IW?-&. 
[0057]7-/AhhM #ft3LhlRffifc:M6 «k o % 
SmfrhrWWftmLtzifr&tei. fi.xM9 7#b y^- 
9 1 cUSig-T-g.. L^t, 9 y7T-^9 3c7)-?- 

w^asBaa^jhSit* bbitiz. 

9 5tfOIUtei,ff±$iX|.„ 77^7-A93li, 

smim 9 6 Kw«OT»ffi«tt36«*i. ^>tis x o iz. m 

Izh7^98ti-) X %cvtiffl&W:tfWi.fe£tiX \> * 
£. LfctfoT.. jm^b/l^avbSvMStetfxV^* 
*-*9 5jWinfriH*. < i<7>£*>k H:iS7 
^*bb;u?{>l£4iL3:^. -£LT. J£tt*h;i^a«i: 
fBtffa9 6<^JE^K:ftje^&*# SiT't^-TS 
fc, ^T-v^^-^gs^'EiteLT^-^siicis 

fB£Sg^ b /P7tt!B«M«J: Wf . WmMzmMT is* b 

h)^<n±maiixf^^ 4 s.yyzmmt&zbwx' 

[0058] ic0^3c0H^®(^SIgl!»J---y h 9 

ld«KBfc:ffi*IBtti-«y h 1 o<?)ftmbm*mzm- 

mmimomimm&mmj-- -y h 1 ocoJg.s^^/^7 

-7h90 KislfS J£SS* h^^^mttNKOflbSRK^ 

[ 0 0 5 9 ] 3 <7)HS6^®C«&m«)T>'X h g 

IgiWl ig»PL--y h 9 0 ^IX^ttSW 1 4 iiiu'S^ 

•y b9 0{cfro*^-^»i;i:t>(c, Ti^^. bffit&^SrlBt&J- 
^7h9 0rt(:fe^tiSU l :i.f z-yi 3$-^L 
T«ftl 7^fmi-r.|.J:dlcLTV%i, 0 

[006O] Lfc**-5-c. zcommrisx b iss*t <t 

fi,$W0mz.$>Zb%<mm3---y b 9 02rKe«Em* 
<*WAftft-f S ^ b 5&>*T£ . * Jt » Igi&i- y b 9 0 

[006 1 3 

[f&Bj§co$!>iii] 1 tc^a«isr>-x b smmtz x 
tax. m%:im<r>gmm*#z&mi-&zb*<. * 
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< mm^-~ y h 9 o zms&ift*mmttitT & ztv 
z>wm&&t lx. mn<o^mM<r>wmus,i^m^h 
ckitfg*fi:£0&.ri:#-e#i>. fi^ii2tc«5«»r 

h «t*Uf , IEKpl- >y h 5- a yn? v izm 

WL-fh Z t tfX'Z h . If^JS 3 KG&&^I&7* ^ h iSS 

ti{cg»tsm2 cr>-f-*->crm t )*mm-?6 z t wx- 

Mr*/* hia&i- . y h^^-rs^#s*>*a«5»* 
mz&&mfezti&<?>x'. ±izmiTi'Ahmm*--v 
h££r,%ffi Z gfc!££ mzm mzzt&x'Z$>. m 
sm7 izfc&wmTz/xhB&mizjitiix. mmr^x 

&Wiiit£®.^bikt:ffitfL$:*i-fZ<DX\ ftttMmit 

>v hitzmzz ttfx-z mxms izfazmmri/ 
vu-^tummriyxhwm^-^ h^->-yymz 

M%Ztl&<r)X\ 12^- -y hOUl 0 [zmSfth fcc9#%§ 
ay^fWtt&ZktfXl*. iS^- y h$rS«£ 

m*mzmttvtzt^cDnmi$itti>mi l z%&. mxm 
9,10 izizzmmr^x y s&mzxiia. iitf 

x^h. 

[an *$mcom i commmmiz^tmmr^x y g 
i£»<7)Bra0-e£>&„ 

[02] 01 tc^-tmKT^x MEKpl- . y hnmw 

mm^^-tmmmx'hh. 

[03] 02<7)B^0fJ>i.o 

[04] m2<7)A-Ammmx'h&. 

[ 0 5 ] 0 2 <7>wm3-- >y h comijimmmMZ mm u 

7tiff®0T*i.. 

[06] 04£)C-CBTffi0-C£>£. 

[07] i2CSt»i-7 h£fiML*:«»lTvX 

h sm&nmjimmm&is x mmmtz^zru >y ? 
mx-foh. 

[08] *^co^2conis«®^&mt!)r>'X hg 
te^(cfc{ti,m»)r^xMg»p.- -y h<7)BX#<t®«^ 
TFtmffimx-foh , 

[09] 08<DD^0T'£>&. 



[010] *wmm3<nmmm\,z&&nMTisxv 

fgUUL- -y htCfc'fti»m»r>'XMgl!jJL^.-y hCOJRtt 

[01 i ] 01 oiz7f;^mmx--v bcommmx'hz . 
[01 2] 01 o<7>E.-&mmmxfoh. 

[01 3] 01 2cr>F -FmmmX'hh . 

[014] ^*£7)fflffijW^I^S^ilgSr^iilB50T"S) 

[ 0 1 5 ] 0 1 4 (Tymmrn^mco^mmx-h h „ 

1 tiri/xfifi* 

1A 

2 f^7U— .A 

3 -tYiVyv-J* 

4 >syjj—=yy 

5 ^fiv^^y? 

6 ^^p^y^ia 

7 £S2|g«)^x-yXTDir-y h 

8 f-i->" 

9 %Mm)*3L-yX7<adr -v b 

10 7^M»LZ7b 

11 ^IH-x-i'Xrnir y h 

12 »x-yX70^7h 

13 f-x— > 

14 ffiftSPW 

1 7 '<m 

3 1 ^E-? 

35 *L-?m 

3 5a 

3 8 ^-^^--^y^ 

4 i ^r—i/yy 

41c ^-^tfcgj^fl, 

4 4 4>S 

51 mi©*** 

5 2a /Jn#* 

5 3 I2g*fi$ 
5 4 

54a ±mmm 

5 6 (*I*#mifi 
5 6a ftimM 
5 7 ia^ft^-^UT 

5 8 m&mm 

6 3 -*[6j^5-y^ 

6 4 — ~ftfi\7"7'v^- 

7 1 h/^ffciflT-A 
7 2 TH^yis**-? 

7 4 j&K-tey/- 
75 

8 0 7y^Mia-7b 

8 2, 8 3 JL--yhBX#SW 
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8 6 iHSiat 
88, 89 

9 0 Ti^XMgiftJL- 7 b 
9 1 tr-i/yf 

9 2 *m 



9 3 

9 4 tf-^y 

95 ^fy^-; 

9 6 EHBtfta 

9 8 m&Xhv/* 



[01] 



77 





16 ^Ji/ \ \ 9 \^ I l±ft^i->zrcKr* 
5^*5^1 3^->K)(80,90) 



[02] 



[05] 



B 




'1A 



35a 
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[04] 



63 -ar*?^ 
G5 




41c 



58 »M* 

57 



[07] 

10(80. 90) W^-y h 
J _ 11.13.12 

"bjT" Y."8."9'""56a7 58^57^63 ~] ) 17 



) T 




31 








54a 



64 



s 71 . 73. 72 
(93. 94. I 
95, 9Stt 






3 ft 
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6 

i 




HI 


i 
i 








77 



[09] 



83o 



[014] 



014 





014 
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[010] [ill] 




[015] 




